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(54) Personal communication using Intelligent terminals 



(57) An intelligent terminal (which can be a tele- 
phone (101-2, 101-3), a facsimile machine (101-4), or 
similar device (101 -1)) is arranged so that (a) it can store 
information indicating when (e.g., date and time) a par- 
ticular subscriber last was present at the terminal, and 
(b) the stored information can be retrieved from the ter- 
minal remotely, preferably without completing a conven- 
tional call to the terminal. A central processor (114) 
contains, for each subscriber, a list of the intelligent ter- 
minals that have been pre-designated for use by that 
subscriber, and has the ability to query terminals on the 
list. In response to a call placed to the subscriber by dial- 
ing the subscriber's unique personal number, specific 
intelligent terminals on that subscriber's list are queried 
by the central processor to determine when the sub- 
scriber was last present at each terminal. The central 
processor then generates a control signal such that the 
call is then completed to the particular terminal that was 
most recently visited by the subscriber. 
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Description 

Field of the Invention 

This invention relates generally to personal commu- 
nication, facilitated by the use of intelligent terminals, in 
which a telephone call (which can be a facsimile call) 
placed to a personal telephone number assigned to a 
subscriber (rather than to a telephone line) is completed 
to that person (or a facsimile machine) at any of several 
locations where the subscriber is likely to be at the time 
the call is made. 

Bac kg round Qf the Inventio n 

Personal communications as described in U.S. pat- 
ent 4,313,035 issued to Jordan et al. on January 26, 
1982, contemplates routing of a telephone call placed to 
a personal telephone number assigned to a subscriber 
to any of several locations where the subscriber is likely 
to be at the time the call is made. This can be done by 
querying a database that contains information that indi- 
cates where (i.e., at what telephone number) the sub- 
scriber intends to be. The profile can be updated in 
accordance with a fixed schedule or rule, such that calls 
are sent to different destinations based on the time of 
day. The problem with this is that the subscriber may not 
always maintain the intended schedule. Alternatively a 
profile can be maintained by the subscriber having the 
personal telephone number, and the profile can be 
updated as required, by calls made to the database. 
However, this requires specific action by the subscriber, 
and the subscriber may forget to update the profile. 

One solution was presented in U.S. Patent 
5,243,645 issued to Bissell et al. on September 7, 1993, 
in which the profile is updated automatically, based upon 
transactions, such as credit card purchases, made by the 
subscriber. This solution does not require explicit action 
by the subscriber, but nevertheless requires transmis- 
sion of updating information to the database on a peri- 
odic basis, before a call is ever made to the subscriber. 
Various call forwarding schemes exist which let a sub- 
scriber program station equipment with a schedule of 
destinations where the subscriber may be reached. Such 
station equipment, and the procedure used to program 
the equipment, are often unduly complicated and hard 
to understand. 

Summary of the Invention 

In accordance with the present invention, an intelli- 
gent terminal (which can be a telephone, a facsimile 
machine, or similar device) is arranged so that (a) it can 
store information indicating when (e.g.. date and time) a 
particular subscriber last was present at the terminal, 
and (b) the stored information can be retrieved from the 
terminal remotely, preferably without completing a con- 
ventional call to the terminal. A central processor con- 
tains, for each subscriber, a list of the intelligent terminals 



that have been pre-designated for use by that subscriber, 
and has the ability to query all terminals on the list 

In response to a call placed to the subscriber by dial- 
ing the subscriber's unique personal number (which 

5 could be a "500" number), specific intelligent terminals 
on that subscriber's list are queried by the central proc- 
essor to determine when the subscriber was last present 
at each terminal. The central processor then controls 
routing of the call to the particular terminal that was most 

10 recently visited by the subscriber. 

In one embodiment of the invention, the central proc- 
essor is a Service Control Point (SCP) in the Public 
Switched Telecommunications Network (PSTN). Intelli- 
gent terminals contemplated by the present invention 

i5 can be wired or wireless, analog or digital, and can use 
a variety of signaling techniques to allow a query and 
response without completion of a conventional call. For 
example, cellular telephones conforming to the GSM 
standard can already transmit and receive data mes- 

20 sages from base stations, and analog telephones can be 
suitably modified to use the Analog Display Services 
Interface (ADSI) already proposed by Bellcore to facili- 
tate voice and data communications with a terminal. See 
Bellcore Technical Reference TR-NWT-000030, Issue 2, 

25 October, 1992 and particularly section 2.3.2. ISDN 
phones are also particularly well suited for use in con- 
nection with this invention, because they can use the 
X.25 data communications feature on the D channel. 
See Networking Standards by William Stallings, January, 

30 1993. ISBN 0-201-56357-6. 

The present invention allows a subscriber to login" 
on any predetermined intelligent terminal and automati- 
cally receive calls at that terminal until a login thereafter 
occurs at some other intelligent terminal. Since the login 

35 function can only be done at a set of predetermined ter- 
minals, security problems are minimal. Each intelligent 
terminal can be arranged to store information for several 
subscribers, who are differentiated by their login code. 
For example, if up to 10 subscribers may use a given 

40 intelligent terminal in conjunction with the present inven- 
tion, the login code used by each subscriber can be as 
simple as a single digit. However, a more reliable login 
would occur if each person used 2 digits (e.g. , #X) , where 
# is a special, non-numeric key and X is a digit from 0 to 

45 9. Note here that "login dialing" that uses only a single 
digit is differentiated from "ordinary dialing" by the fact 
that "login dialing" is done while the phone is on-hook. if 
additional differentiation is desired, the login code could, 
as indicated above, include a special character (e.g. the 

so "#" character) as a prefix, or the entry of the login code 
could be preceded by the actuation of a login key" on 
the intelligent terminal. 

In one application of the present invention, a sub- 
scriber has a unique personal number in the form 500- 

5? NNX-XXXX and a login code #1. Upon arrival at the 
office, the subscriber dials #1 on the intelligent terminal 
used for business calls, while driving home the sub- 
scriber dials #1 on a cellular phone, and upon reaching 
home, the subscriber dials #1 on an intelligent terminal 
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designed for residential use. tn alt cases, any person dial- 
ing the subscriber's personal 500 number would be auto- 
matically connected to the terminal on which the #1 was 
last dialed by the subscriber. 

Brief Description of the Drawings 

The present invention will be more fully appreciated 
by consideration of the following detailed description 
which should be read in light of the accompanying draw- 
ing in which: 

Fig. 1 is a block diagram of the overall network 
arrangement by which a group of intelligent termi- 
nals are interconnected via the local telephone net- 
work to an SCP which performs the search 
processor function in order to accomplish the objec- 
tives of the present invention; 
Fig. 2 is a block diagram of one of the intelligent ter- 
minals 101 of Fig. 1; 

Fig. 3 is a flow chart of the process by which a call 
is completed to a subscriber using the arrangement 
of Fig. 1 and terminals of the type shown in Fig. 2; 
Fig. 4 is a flow chart showing how an intelligent ter- 
minal is used by a subscriber to login at that terminal; 
Fig. 5 is a flow chart showing how an intelligent ter- 
minal is queried by SCP 1 14 of Fig. 1 ; 
Fig. 6 illustrates the typical format of records stored 
in SCP 1 14 of Fig. 1 for each subscriber; and 
Fig. 7 illustrates the typical format of records stored 
in login memory 208 in the intelligent terminals 101 
shown in Fig. 2. 

Detailed Description 

Referring first to Fig. 1 , there is shown a block dia- 
gram of the overall network arrangement by which a 
group of intelligent terminals are interconnected with a 
Service Control Point (SCP) which performs the search 
processor function in order to accomplish the objectives 
of the present invention. This figure shows an intelligent 
network in which local central office switches 1 12-1 and 
1 1 2-2, which are typically part of the public switched tel- 
ephone network (PSTN), are interconnected with each 
other and with SCP 114 by signaling links which carry 
messages using the well known Signaling System 7 
(SS7) protocol SCP 1 14 is basically a database which 
responds to queries from switches 112-1 and 1 1 2-2, and 
provides routing information used by the switches to 
complete calls. SCP 114 can also be linked to switches 
112-1 and 1 1 2-2 by a standard X.25 packet data network 
126. 

A group of intelligent terminals 101-1 to 101-4 are 
connected to respective local central office switches 1 1 2- 
1 or 112-2, illustratively by (a) ISDN Basic Rate Interface 
(BR!) connections 111-1 and 1 1 1 -2 to workstation 101 - 
1 and terminal 101-2, respectively, or (b) by conventional 
local loop connections 111-3 and 111-4 to telephone 
101-3 and facsimile machine 101-4, respectively. Other 



types of connections and other types of terminals may 
also be used, as long as signaling between switches 1 1 2 
and terminals 101 can be effected with the terminals in 
an on-hook state, as described more fully below. For the 

5 purposes of describing operation of the system of Fig. 1 , 
a calling telephone 125 is also shown connected to 
switch 1 12-1 via a conventional local loop connection. 

Rg. 2 is a block diagram of some of the components 
in one of the intelligent terminals 101 of Rg. 1. As indi- 

10 cated above, these terminals can be wired or wireless 
telephones, facsimile machines, workstations, or other 
terminal devices that are capable of receiving incoming 
calls and messages. The components not shown in Rg. 
2 are specific to the type of terminal involved. Thus, a 

is facsimile machine would include apparatus for scanning 
documents, for printing output, and for performing other 
document related functionality; a cellular telephone 
would have a mobile identification number memory, radio 
transmitter and receiver sections, and so on. 

20 In Rg. 2, the conventional components are similar 
to those shown in Rg. 2 of copending application Ser. 
No. 08/285,370 filed on August 3, 1 994 on behalf of appli- 
cant and assigned to the same assignee as the present 
invention. Specifically, intelligent terminal 101 includes a 

25 telephone line circuit 205, a microphone 202, a speaker 
203, a dial pad and associated touch tone generator 204, 
and feature control buttons 209, one of which may be a 
login" button discussed below. Terminal 101 also 
includes a microprocessor 206 arranged to operate 

30 under the control of program instructions stored in a pro- 
gram memory 207, which thereby controls the operation 
of those various components and performs the process 
described below in connection with Rg. 4. 

tn accordance with the present invention, each ter- 

35 minal includes, in additional to the conventional compo- 
nents, a display 220, which may be an LCD display, and 
a login memory 208 that can store records of the type 
shown in Fig. 7 on a long term basis, and which may be 
any type of random access memory in which can be 

40 stored information indicating when a particular sub- 
scriber last was present at the terminal. The terminal is 
arranged so that the stored information in memory 208 
can be retrieved remotely, preferably without completing 
a conventional call to the terminal. Such retrieval may be 

45 accomplished by sending a data message to the termi- 
nal, requesting the terminal to generate a return mes- 
sage indicating, for example, the date and time stored in 
the login memory 208 in association with a login code 
assigned to a particular subscriber. The login code is 

so described more fully below, in conjunction with Rg. 4. 
Microprocessor 206 includes an internal clock, so that 
once the time and date are correctly set, the current date 
and time can be stored in login memory 208 in associa- 
tion with other information. 

55 Communications to and from the terminals 1 01 may 
be accomplished using data messages transmitted over 
network 126 using the X.25 protocol. Alternatively, the 
query and retrieval process could be implemented over 
the conventional telephone signaling network, using SS7 
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Transaction Capability Applications Part (TCAP) mes- 
sages, as long as switches 1 1 2 are capable of this sign- 
aling. 

If terminals 101 are cellular phones, two way mes- 
saging service is preferably implemented between X.25 
network 126 and the phone, for example, using the Cel- 
lular Digital packet Data (CDPD) service currently being 
introduced into AMPS service. This arrangement is pre- 
ferred, because intelligent cellular terminals could use 
CDPD for other data services. The GSM standard used 
in Europe, Australia and other countries includes both a 
short messaging service (160 characters), and data 
communications, either of which can also be used. 

If terminals 1 0 1 are workstations, they can be imple- 
mented by a personal computer with telephone line cir- 
cuit hardware and software. The telephone service can 
be equivalent to either an analog phone or an ISDN 
phone. 

If terminals 101 are analog phones, the technology 
currently used to send the number of the calling party to 
a ringing analog phone could be adapted to provide for 
a query and response capability contemplated by the 
present invention. This technology has already been 
extended by Bellcore to communicate with intelligent ter- 
minals, in connection with what is called the Analog Dis- 
play Services Interface (ADSI). While that interface is 
currently envisioned for alternate voice and data in an 
active call mode, it could be modified to signal the phone 
(as in the current calling party identification) but would 
not ring the phone. If terminals 101 are ISDN phones 
connected to the local central office on BRI facilities, the 
D channel would be used to send login data to SCP 1 1 4 
in response to a query from that SCP. Depending on the 
capabilities of the local central office, this can be done 
as either direct X.25 communications between SCP 114 
and terminal 101, or as ISDN messages. If ISDN mes- 
sages are implemented, they would be sent in the Q.931 
format between terminal 101 and the local central office. 
The local central office would convert the Q.931 mes- 
sages into TCAP messages for transmission over the 
SS7 network to the SCP. 

Referring now to Fig. 3, there is shown a flow chart 
of the process by which a call is initiated from telephone 
125 and completed to a subscriber using the arrange- 
ment of Fig. 1 and terminals of the type shown in Fig. 2. 
First, in step 302, the calling party dials the personal 
number of a subscriber having the "intelligent forward- 
ing" service contemplated by the present invention. The 
call is handled by the local central office switch serving 
the originating telephone, in this case switch 112-1, and 
is recognized, in step 304, as a call requiring Intelligent 
network" treatment This recognition (called a Trigger 
point") may be based upon the fact that the personal 
number has a format such as 500-NNX-XXXX, that has 
the "500" special service designator in place of a con- 
ventional NPA. Alternatively, the local central office 
switch may be arranged with trigger points to query a 
database to determine the treatment to be afforded to all 



calls, based upon other portions of, or the entire dialed 
number. 

In step 305, switch 112-1 sends a SS7 TCAP query 
message to SCP 1 14 requesting routing information for 
5 the call. This request may also be sent as an X.25 data 
message via X.25 network 1 26, depending upon the spe- 
cific implementation of the invention. 

In step 306, the query message is received by SCP 
1 14 and recognized as a query relating to "intelligent for- 
te warding" as provided by the present invention. This is 
accomplished by a look-up or data retrieval operation in 
SCP 114, which associates the subscriber's dialed 
number with the service (e.g. intelligent forwarding) that 
is provided in connection with calls placed to that 
is number. SCP 1 1 4 retrieves the record, described further 
below, in connection with Fig. 6, associated with the sub- 
scriber, in order to determine the identity of the intelligent 
terminals that are to be queried for this subscriber in 
order to complete this call. 
20 In steps 308 and 309, SCP 1 1 4 polls or queries the 
intelligent terminals identified in step 306 and receives 
responding messages indicating the time (and day) at 
which the subscriber last logged in to each of the intelli- 
gent terminals. The type of messages sent in connection 
25 with the queries and responses depend upon the type of 
terminals involved. As stated previously, for GSM cellular 
telephones, the messages may be in the short message 
service format. For conventional telephones and facsim- 
ile machines, the messages may be consistent with the 
30 ADSI protocol. For ISDN terminals (telephones or per- 
sonal computers) signaling can be either SS7 TCAP or 
X.25. The method used is specified in the database 
described in connection with Fig. 6. In all cases, the 
query message will identify both the end point terminal 
35 and the SCP. The response message returned to the 
SCP will identify the terminal from which it was sent 

When all of the responses have been received, SCP 
114 determines, in step 310. which of the queried termi- 
nals has the most recent login. In this step, provisions 
40 may be made for resolving the situation where one or 
more terminals do not respond within a predetermined 
time after the transmission of a query. Information iden- 
tifying the terminal with the most recent login is transmit- 
ted to local central office witch 112-1 in step 312, using 
45 the same type of message communication used in step 
305. When the information is received in switch 1 12-1 , it 
is used in step 314 to complete the call. In this way, the 
call is intelligently forwarded to the particular one of the 
intelligent terminals most recently "visited" by the sub- 
so scriber. 

Fig. 4 is a flow chart showing how an intelligent ter- 
minal is used by a subscriber to login at that terminal. 
First in step 402, a subscriber actuates one of the fea- 
ture control buttons 209, illustratively a button marked 
55 login" if the phone is so equipped. Otherwise, the sub- 
scriber leaves the phone on hook and proceeds to dial a 
login code as described below. The actuation of a login 
button is detected by microprocessor 206, and in 
response thereto, microprocessor 206 is prepared to 
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receive the personal login code entered by the sub- 
scriber in step 404. Illustratively, the login code is entered 
as a series of keystrokes using the keys on dial pad 204. 
The login code associated with each subscriber can be 
a sequence #X, where X is a digit 0 to 9. 5 

In step 406, the intelligent terminal acknowledges 
the entry of a login code by causing a suitable message 
to be displayed on display 220. If there is an error in 
processing, this condition may also be indicated by a 
message on display 220. At the same time or shortly- 10 
thereafter, the login code and the date and time that the 
login occurred are stored in login memory 208. The for- 
mat of records in login memory is described below, in 
connection with Fig. 7. 

Referring next to Fig. 5, there is shown a flow chart 15 
of the process by which an intelligent terminal is queried 
by SCP 114 of Fig. 1. First, in step 502, a terminal 
receives a data message from SCP 114 commanding 
the terminal to search its login memory for the date and 
time that is stored in association with a particular login 20 
code, and to return information indicating that date and 
time to the SCR As indicated previously, this data mes- 
sage may be transmitted to a terminal in a number of 
formats, depending upon the specific type of terminal 
involved. Illustratively, the query will be via an X.25 mes- 25 
sage transmitted using X.25 network 126. 

In step 504, the terminal receiving the query deter- 
mines if there is information stored in login memory 208 
corresponding to the login code that accompanied the 
query. If a YES result occurs, the intelligent terminal 30 
sends a data message to SCP 1 1 4 that includes the login 
code, and the day and time that is associated with that 
login code, in step 508, and the process terminates in 
step 51 2. On the other hand, if a NO result occurs in step 
506, the intelligent terminal sends a data message to 35 
SCP 1 14, in step 510, indicating the login code was not 
found, and again, the process terminates in step 512. 

Fig. 6 illustrates the typical format of records stored 
in SCP 1 14 of Fig. 1 for each subscriber. Each subscriber 
has a personal telephone number, typically a number in 40 
the 500-NNX-XXXX format described above. This 
number is stored in field 601 . For each subscriber, fields 
602-605 contain information associated with several 
intelligent terminals at which the subscriber may login. 
Field 602 contains the login code used by this subscriber. 45 
For each terminal, field 603 contains the address to 
which messages destined for that terminal may be 
addressed. Field 604 indicates the communications link 
used for this terminal. In the case of messages using the 
X.25 protocol, the address (which is different from the so 
telephone number) is shown in field 605. Normally, the 
information in field 603 would be a conventional tele- 
phone number in the form NPA-NXX-XXXX, where NPA 
is an area code, NXX is an exchange (where N is a digit 
2-9), and XXXX are any digits. In the example of Fig. 6. ss 
the subscriber uses the same login code of #1 at all of 
the terminals. This arrangement is preferred, so that the 
login code is easy to remember and use. The login code 
is shown as 2 digits, with the first digit fixed as #. This 



gives the capability of up to 10 people logging in on the 
same intelligent terminal. If greater capacity is required, 
the first digit can be made variable to include all digits 0- 
9 plus # and * which would increase the number of people 
that can login to the same terminal to 120. Using 3 digit 
codes of the form XXX, where X is any digit 0-9, would 
permit up to 1000 people to login on the same terminal. 

Fig. 7 illustrates the typical format of records stored 
in login memory 208 in the intelligent terminals 101 
shown in Fig. 2. Held 701 contains the login code for 
each subscriber that may receive calls at that terminal. 
For each login code, there is an associated date (i.e., day 
of year) set forth in field 702, and a time (e.g., in military 
time from 00:00 to 24:00) in field 703 representing the 
date and time that the particular subscriber last logged 
in to that terminal. 

A series of options can be implemented with the 
present invention. For example, if none of the login dates 
are current, the calls can be completed to a default 
number where there might be an answering machine, a 
voice mailbox, a pager, or an announcement can be 
played indicating that the "called party cannot be 
located". 

The present invention (unlike the conventional 
method of call forwarding) avoids the "trombone routing* 
that can happen when the call goes to a fixed point from 
which call forwarding takes place. This invention finds the 
final location before any routing is started. If "trombone 
routing" can be tolerated, the present invention may be 
practiced using a personal computer (PC) or a private 
branch exchange (PBX) to perform the functions of SCP 
114 and originating switch 112-1 that were previously 
described above. In such an embodiment the PC or the 
PBX would include processing and storage elements to 
perform the functions of the central processor, and a 
switching element to perform the call handling functions 
performed by the originating switch. In this embodiment, 
a call to a subscriber would initially be completed to the 
PC or the PBX. The PC or PBX would then query or poll 
the intelligent terminals associated with the called sub- 
scriber to ascertain the login day and time that the called 
subscriber last visited each such terminal, and complete 
the call to the selected terminal that has the most recent 
login. 

The login method used by the present invention 
could also be changed to take advantage of other user 
interfaces. For example, a phone could have a card 
swipe slot like AT&T coinless public phones, for reading 
information encoded on a credit card that would corre- 
spond to the login code assigned to a subscriber. Alter- 
natively, a bar code or badge reader could be installed 
in the intelligent terminal, or voice recognition could be 
built into the intelligent terminal. Any of these techniques 
would result in populating the record in the intelligent ter- 
minal (as shown in Fig. 7) in the same way as if the sub- 
scriber dialed his login code. 
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Claims 

1 . A system for completing telephone calls placed to a 
subscriber's personal telephone number, sad sys- 
tem being characterized by: 

a plurality of intelligent terminals (101) each 
arranged (a) to store information indicating when a 
particular subscriber last was present at said termi- 
nal, and (b) to permit remote retrieval of said stored 
information, without completing a conventional call 
to the terminal, 

a central processor (1 14) containing, for each 
subscriber, a list of the intel ligent terminals that have 
been pre-designated for use by that subscriber, said 
central processor arranged to query said pre-desig- 
nated intelligent terminals on a selected subscriber's 
list in order to determine when said selected sub- 
scriber was last present at each terminal, and 

call handling means responsive to a call 
placed to a selected subscriber by dialing said 
selected subscriber's unique personal number for 
causing said central processor to query said pre- 
designated intelligent terminals and for completing 
the call to the particular terminal that was deter- 
mined to be the terminal most recently visited by the 
subscriber. 

2. The invention defined in claim 1 , further character- 
ized in that the intelligent terminal (101) is a tele- 
phone (101-2, 101 -3), a facsimile machine (101 -4), 
a personal computer (10 1-1) or a cellular telephone. 

3. The invention defined in claim 1, further character- 
ized in that said intelligent terminal (101) includes 
means (112) for receiving and transmitting signals 
while in an on-hook condition, using the X.25 proto- 
col. 

4. The invention defined in claim 1 , further character- 
ized in that said intelligent terminals (101) are que- 
ried and respond without completion of a 
conventional call. 

5. The invention defined in claim 1, further character- 
ized in that said central processor (1 1 4) is a Service 
Control Point (SCP) in the public switched telephone 
network. 

6. The invention defined in claim 1, further character- 
ized in that said call handling means ( 1 1 2) is a switch 
in the public switched telecommunications network. 

7. The invention defined in claim 1, further character- 
ized in that said central processor includes process- 
ing and storage elements in a personal computer 
and said call handling means includes a switching 
element in said personal computer. 



8. The invention defined in claim 1 , further character- 
ized in that said central processor includes process- 
ing and storage elements in a Private Branch 
Exchange (PBX) and said call handling means 

5 includes a switching element in said PBX. 

9. The invention defined in claim 1, further character- 
ized in that each of said intelligent terminals (101) 
includes a login memory (208), and wherein each of 

10 said terminals is arranged to store information indi- 
cating the current date and time when a login code 
is entered in said terminal while in the on-hook state. 

10. The invention defined in claim 9, further character- 
15 ized in that said login memory (208) is arranged to 

store login information indicating when a plurality of 
subscribers were last at said terminal. 

11- The invention defined in claim 1, further character- 
20 ized in that stored information is retrieved from at 
least one of said terminals using an Analog Display 
Services Interface (ADSI) protocol. 

12. The invention defined in claim 1, further character- 
25 ized in that at least one of said terminals is an ISDN 

terminal, and wherein stored information is retrieved 
from said terminal using the ISDN D channel. 

1 3. A method for completing telephone calls placed to a 
30 subscriber's personal telephone number, said 

method being characterized by the steps of 

storing information indicating when a partic- 
ular subscriber last was present at a plurality of intel- 
ligent terminals, 

35 storing in a central processor, for each sub- 

scriber, a list of the intelligent terminals that have 
been pre-designated for use by that subscriber, 

responsive to a call placed to a selected sub- 
scriber by dialing said selected subscriber's unique 

40 personal number, querying specific pre-designated 
intelligent terminals on said selected subscriber's list 
to determine when said selected subscriber was last 
present at each terminal, said stored information 
being retrieved from each terminal remotely, without 

45 completing a conventional call to the terminal, and 
completing the call to the particular terminal 
that was most recently visited by the subscriber. 

14. The method defined in claim 13, further character- 
.50 ized in that said querying step includes receiving 

and transmitting signals to said intelligent terminal 
while said terminal is in an on-hook condition. 

15. The method defined in claim 13, further character- 
55 ized in that said intelligent terminals are queried and 

respond with messages using the X.25 protocol. 

16. The method defined in claim 13, further character- 
ized in that said central processor includes process- 



6 



11 EP 0 719 059 A2 12 



ing and storage elements in a personal computer 
and said querying and completing steps are per- 
formed in a switching element in said personal com- 
puter. 

5 

17. The method defined in claim 13, further character- 
ized in that said central processor includes process- 
ing and storage elements in a private branch 
exchange (PBX) and said querying and completing 
steps are performed in a switching element in said io 
PBX. 

18. The method defined in claim 13, further character- 
ized in that each of said intelligent terminals includes 

a login memory, and further characterized in that is 
said first mentioned storing step includes storing, in 
the login memory in each of said terminals, informa- 
tion indicating the current date and time when a login 
code was entered in said terminal while in the on- 
hook state. so 

19. The method defined in claim 13, further character- 
ized by a step of retrieving stored information from 
at least one of said terminals using an Analog Dis- 
play Services Interface (ADSI) protocol. ss 
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FIG. 1 
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FIG. 3 



CALLING PARTY AT PHONE 1 25 DIALS THE PERSONAL 
NUMBER OF A PERSON WITH LOCATOR SERVICE 



LOCAL CENTRAL OFFICE SWITCH 112-1 RECOGNIZES 
THIS AS AN INTELLIGENT NETWORK CALL. 



302 



304 



SWITCH 112-1 SENDS MESSAGE TO SCP 114 
REQUESTING ROUTING INFORMATION FOR THIS CALL 



305 



SCP 114 RECOGNIZES CALL AS "INTELLIGENT FORWARDING" 
CALL AND RETRIEVES SUBSCRIBER RECORD. 



306 



SCP 114 POLLS INTELLIGENT TERMINALS 
ASSOCIATED WITH THE PERSONAL NUMBER. 



308 



INTELLIGENT TERMINALS RETURN THE TIME AND DAY AT WHICH 
THE CALLED PARTY LAST LOGGED IN AT THAT TERMINAL ~ 



309 



SCP 114 DETERMINES THE MOST 
RECENT LOGIN LOCATION. 



310 





SCP 114 SENDS THE DESTINATION NUMBER TO 
LOCAL CENTRAL OFFICE SWITCH 112-1. 


^ — 312 








r 314 


LOCAL CENTRAL OFFICE SWITCH 112-1 COMPLETES THE CALL TO THE 
DESTINATION IN ACCORDANCE WITH THE MESSAGE RECEIVED FROM SCP 114. 
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FIG. 4 



SUBSCRIBER OPERATES FEATURE BUTTON MARKED 
"LOGIN "ON INTELLIGENT TERMINAL. 



I 



SUBSCRIBER DIALS PERSONAL LOGIN CODE. 
(END OF DIALING IS RECOGNIZED BECAUSE ALL 
CODES HAVE THE SAME NUMBER OF DIGITS) 



I 



INTELLIGENT TERMINAL ACKNOWLEDGES RECEIPT OF 
LOGIN BY DISPUY MESSAGE OR TONE SIGNAL 



•402 



404 



•406 



INTELLIGENT TERMINAL STORES LOGIN CODE IN MEMORY 
108 TOGETHER WITH THE DAY AND TIME OF LOGIN. 



408 



INTELLIGENT TERMINAL RECEIVES A DATA MESSAGE WITH THE 
COMMAND TO SEARCH FOR LOGIN CODE XX AND RESPOND 
WITH THE DATE AND TIME OF LAST LOGIN FOR THAT CODE. 



FIG. 5 



I 



■502 



508 




INTELLIGENT TERMINAL SEARCHES 
MEMORY 108 FOR LOGIN CODE XX. 

\ " 

IS LOGIN CODE \ N0 
FOUND IN MEMORY 108 ? 



504 



510 



YES 



INTELLIGENT TERMINAL SENDS A DATA MESSAGE TO 
SCP 114 THAT INCLUDES THE LOGIN CODE, 
THE DAY OF WEEK, AND TIME OF DAY FOR LAST LOGIN. 



512 

C 



INTELLIGENT TERMINAL SENDS A DATA MESSAGE TO 
SCP 114 THAT INDICATES THE LOGIN CODE WAS NOT FOUND. 
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